This paper presents both stellar mass and H II region diagnostics based on dusty, radiation-pressure dominated photoionization models for compact and ultra-compact H II regions, and compares these with observational constraints. These models, based upon the TLUSTY model stellar atmospheres, successfully reproduce the observed relationship between the density and the thickness of the ionized layer. The absorption of ionizing photons in the dusty ionized plasma makes denser ionized regions thinner than simple photoionization models would predict, improving the fit with the observations. The models provide a good fit to observed diagnostic plots involving ratios of infrared emission lines, all accessible with the IRS instrument of the Spitzer Space Telescope. These are excellent diagnostics for the effective temperature, or for the mass of the ionizing star in the case of H II regions excited by a single star, although somewhat sensitive to chemical abundances, they allow the effective temperature to be determined to an accuracy of about 2500K, and the mass to a precision of about ±30%. The -2 -S IV line lies in the silicate absorption feature, making the [S IV]/[S III] ratio sensitive to foreground extinction as well as to stellar effective temperature or mass. From this ratio, we determine that the mean extinction to observed compact H II regions is typically A V ∼ 30mag. The electron temperature depends upon the chemical abundances, the pressure and the effective temperature of the exciting star. We use these models to re-derive the slope of the galactic abundance gradient, with the result that dlog(O/H)/dR G = 0.06 ± 0.01dex kpc −1 . This brings the Galactic abundance gradient derived from compact H II regions into closer agreement with other techniques. Finally, we find that the shape of the SED of compact H II regions can be used to constrain the mean pressure or density in the H II region, and that the MIPS instrument of the Spitzer Space Telescope should be very helpful in this regard.
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Introduction
The compact and the ultra-compact (UC) H II regions provide the first glimpse of the birth of massive stars, still embedded in their placental clouds of molecules and dust. Because of the extreme extinction in these clouds, these objects are only observable at radio, sub-millimetre and infrared wavelengths. Nonetheless, they are of high intrinsic interest. They help us to understand the processes of massive star formation, study the initial mass function of massive stars and may well be an important contributor to the spectral energy distribution (SED) of starburst galaxies (Rigby & Rieke 2004; Dopita et al. 2005) . The whole field of both the observations of UC H II regions and current problems in understanding this class of objects has been recently reviewed by Churchwell (2002) .
In this paper, the key parameter that we would like to derive from the observations of UC H II regions is the stellar mass (or, equivalently, the effective temperature) of the central star. As long as quantitative observations of this class of objects were limited to radio wavelengths, all we could do was to count the number of ionizing photons from the free-free radio continuum, or from radio recombination lines and so infer the luminosity of the central star or stars. This entrains several difficulties. First, the theoretical number of ionizing photons emitted by the central star and the shape of the ionizing spectrum has been shown to be highly dependent upon the atmospheric model used (Morisset et al. 2004 ). Second, if accretion onto the central star is still ongoing, the H II region may be 'quenched' by the infalling matter (Walmsley 1995) . Third, the dust within the H II region may very
